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(57) Abstract: A pinion shaft (7) formed of non-quenched/tempered steel as the raw material has shaft sections (71, 72) and a section 
(70) where pinion teeth are formed and which is continuous to the shaft sections (71, 72). The section (70) where pinion teeth are 
00 formed includes pinion teeth (7a) and tooth bottom sections (7b). In the section (70) where pinion teeth are formed and the shaft 
sections (71, 72) are provided a hardened layer (80) where induction hardening and tempering are applied. The steel contains 0.45 
- 0.55 mass percent C, 0.10 - 0.50 mass percent Si, 0.15 - 0.25 mass percent Mo, and 0.0005 - 0.005 mass percent B. The surface 
hardness of the section (70) where pinion teeth are formed and of the shaft sections (71, 72) is 650 - 760 HV in Vickers hardness. 

IT) 

O (57) Xtt: ftUMG>m&*k*t t LT»fiKa?*lfctf-*>5/^^ K7)IS\ »SP(71,72)£, ttSP(71,72)fC5i&£ tf-^"> 

m»at»ao)t £«it£o t°-7r>®^j£aK70)i£t°-7r^ e-*>»»j*»(70)j3cfc 

Otf*t»(7i,72)ic % ^mmmxH^^zfm^Li)mtstitzmtm(so)^WLif^ti^ 0 ±ibsh^c : o. 45-0. 551 
k. *%v Si : O. 10-0. 5 011%, Mo : O. 15-0. 2 5ll%, B:0. 0005-0. 00 5ll% 

5§s-r4o e-*>«fl£jaep(70)fc£^ 50-76 oh v-e&& 0 



WO 2005/100823 Al I lllll llllllll II llllll lllll lllll lllll INI I II III lllll Hill lllll lllll lllll Mil lllllll llll llll llll 



NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, 
US, UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) jtsufS^cD^^Psy . ±x<Dmm<Dfcmmi 

^Prt£j: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), i-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 



OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 



WO 2005/100823 



1 



PCT/JP2005/007563 



<m&m> 

mShrtV—XrrT V l/tfUW (EPS) tt % fflE&/*V—*TT V ^MfcJttfEUT 
15 *J*. B^B^HS 0 3 6 0 6 l^##Mo ) o 

ff^y — r y y^mm t #M tt, ^sfc m 6~io f&to ft < & & „ 

JifB Sift £^$1-5 *5SK^ ^PK^HSr^tUT^^^fct 0 ^^^ 



WO 2005/100823 PCT/JP2005/007563 

2 
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5fi%, B:0. 0005-0. 0 0 5ft%lrtfU fc°~^»J«$3 itfflWR 
5 0^ffi?J!$^tr s y*-^l$l?6 5 0 — 7 6 0HV^5 o 
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10 $*6 50-7 6 0HVit5-^ 7^ W 
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£fc, JtfB», Mn : 0. 5-1. 2fC»%££ bfc^UTV\h*#i?£ UV\ 
15 £/c, _h|E#H^ cr : 0. 5jC»%£TF, Cu : 0. 5«»%.£AT, Ni : 0. 5fC 

^sur $ tts 'ptt < t % i m % £ & fc^fi" u-c v \h>fi£#* UV \ 

±Xmtfi, P : 0. 0 2 5Ki%WT, S : 0. 0 2 5fC»%OT, T i : 0. 
0 0 5-0. 1 0RM%, N : 0. 01 5 ®*%OT^r $ fc-^fir U loC, Si, M 
n, Cr, Mo, Cu, Ni^CrO^ («*%) Sr-W^fta (C) , a (S 
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fcrt!U Ceq=a (C) +0.07X a (Si) +0.16Xa (Mn) 
25 +0.20Xa (Cr) +0.72x a (Mo) 

5^2 • • • fitful. 0 

fe/cU f flt=2. 78-3. 2 Xa (C) +0.05X a (Si) -0.60Xa (Mn) 
-0.55Xa (Cu) -0.80Xa (N i ) -0.75x a (Cr) 



WO 2005/100823 PCT/JP2005/007563 

3 
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0%OT^-T5<^iI£b<, -t^fcfc^ f^fcl. 0OT^i~^-i:^^fc5c 
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7^M*lHl^|gfcSM^^^ t >^-^*'l'-^^# : *l 7 bi^ii5^» 

0 2 fcT^V^-Y ^ h (Dffi&mvh !K 0 3 1±0 2 <0I II - 1 1 1 iU^ft 5 HfffiHT**) 
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^(DB\^^m^mmxh^p(DnmM^m^xn^Mtu mims o<dw&. 
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$^<DJ&^LTte, Si :0. 10-0. 5 0Si%, Mn:0. 50-1. 20 
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fcftU Ceq= a (C) +0.07Xa (Si) +0.16Xa (Mn) 

+0.20Xa (Cr) +0.72Xa (Mo) 
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fcfcU fjit=2. 78-3.2 Xa (C) +0.05X a (Si) -0.60Xa (Mn) 
-0.55Xa (Cu) -0.80Xa (N i ) -0.75X a (Cr) 

2 4~3 0HRCm©^14U\ 2 4HRC*it?fc5t, t'^tm^bi^ 

— £\ fc^t^t7 h Jl<P$Btf>*g\ ^Ofl&ttf^+ife&s 2 0-3 0 mmXh «3 , fftfffl 
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Ceq£0. 8 0-0. 9 5Wr^M^5 0 f^ Ceq^O. 8 0»ft 
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^6 8 0 HVT'fe «9 , £ !9 UVvhPSHtte 7 10 HVT*5 0 

HI 3 £#fiUT, *J»7 b fc*3tt5SgfcJB 8 0 (D^mZ. t/^»7 
b<^»UI$l£D (»?>4 5 0HV^5»-e<^^^) t«lfl37 b 
0^#R^Oj;b MfcSJfc) D/Rri$0. 1-0. 5 0ii(«^tl/5o J:bD/R^0. 
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3£S&?ft«: Uoo V# 7 a ^^^l^ih-f-S ±5fc Ufc 0 J;bD/R b'V"* 
TPMteO. 2^?&^ tbD/R^^^^UV^iiPSitt^O. 4i?fc5 0 
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7 2 CDW^^S^^ d ittlHSO^ r t <DSk (BUkJlJfc) d / r 0 . 05-0. 6 <D 
«5ffl^K3fe*ttS 0 tbd/r^o. 0 5*^«, «#P7 1, 7 2 C $ 

tbd/r£0. 05-0. 6 birZ r i:T\ W&7 1 , 72<£f§H^ie» 
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